Absolute count of leukemic blasts in cerebrospinal fluid as detected by flow cytometry is a relevant prognostic factor in children with acute lymphoblastic leukemia.
Usually, central nervous system (CNS) involvement in acute lymphoblastic leukemia (ALL) is diagnosed by cytomorphology (CM) of cerebrospinal fluid (CSF) on cytospin slides. Multicolor flow cytometry (MFC) provides the opportunity to detect low numbers of leukemia cells undetectable by CM. The present study aimed at evaluating the clinical significance of MFC for the diagnosis of CNS involvement at initial manifestation of childhood ALL. In 155 children with ALL, CSF samples were studied in parallel by CM and MFC. Patients were treated according to protocol ALL-MB-2008 for childhood ALL. The prognostic impact of the leukemia burden in CSF was determined categorizing the findings as positive/negative. In addition, the absolute blast cell count per 1 ml of CSF was studied as a continuous variable. CSF positivity was significantly more frequent using MFC compared with CM (35.3% vs. 15.3% of patients). The outcome of MFC-positive and MFC-negative patients was not different in clinically relevant patient risk groups-CNS1, standard and intermediate-risk groups. Using the quantitative approach, at the threshold level of 20 blasts per ml of CSF, patients could be divided into two groups with a significantly different outcome, irrespective of the clinical risk group, the type of CNS-directed therapy, and the CNS status determined by CM. Our data do not support the concept of re-stratification and modification of therapy based on qualitative CSF investigation by MFC. However, MFC is a highly sensitive technique of CSF investigation improving the definition of CNS involvement in childhood ALL, and quantitative measurement of blast cells in CSF, if well-organized, can be a useful additional tool for stratification of patients in clinical trials.